To establish the incidence and causes of late failure in patients undergoing restorative proctocolectomy for a preoperative diagnosis of ulcerative colitis was the objective of this investigation. Summary Background Data: Restorative proctocolectomy is the elective surgical procedure of choice for ulcerative colitis. Most patients have a satisfactory outcome but failures occur. The reasons and rates of early failure are well documented, but there is little information on long-term failure. Methods: A series of 634 patients (298 females, 336 males) underwent restorative proctocolectomy for inflammatory bowel disease between 1976-1997, with a mean follow-up of 85 Ϯ 58 months. Failure was defined as removal of the pouch or the need for an indefinite ileostomy. It was divided into early and late, occurring within 1 year or more than 1 year postoperatively. Results: There were 3 (0.5%) postoperative deaths, leaving 631 patients for analysis. Of these, 23 subsequently died (disseminated large bowel cancer, 12; unrelated causes, 9; related causes, 2). There were 61 (9.7%) failures (15 early [25%], 46 late [75%]) due to pelvic sepsis (32 [52%]: 7 early, 25 late), poor function (18 [30%]: 2 early, 16 late), pouchitis (7 [11%]: 2 early, 5 late) and miscellaneous (4, all early). A final diagnosis of Crohn's disease, type of reservoir (J,S), female gender, postoperative pelvic sepsis and a one-stage procedure were significantly associated with failure. Failure rate rose with time of follow-up from 9% at 5 years to 13% at 10 years. Conclusions: Pelvic sepsis and poor function were the main reasons for later failure. Failure rates should be reported based on the duration of follow-up.
R estorative proctocolectomy with ileal reservoir has become the operation of choice for ulcerative colitis [1] [2] [3] [4] , but major and minor complications occur which, in some patients, may affect function or lead to pouch excision or indefinite diversion. Early failure is well documented in the literature [1] [2] [3] [4] [5] [6] [7] [8] [9] , but there is little information on long-term failure. With more than 20 years' experience of this operation, it was felt appropriate to try and establish the incidence and causes of late failure.
PATIENTS AND METHODS
Between July 1976 and December 1997, 634 patients underwent restorative proctocolectomy for inflammatory bowel disease. Last follow up recorded was in December 2000. Assessment of the patients at routine follow-up and review of the research records and case notes were supplemented by telephone interview or direct approach to the clinician if the patient was being followed elsewhere.
Patient Population
There was a slight male predominance (336 males, 298 females) and the mean age at operation was 34.7 years (range, 9-73 years) . The final pathologic diagnoses included ulcerative colitis in 611 patients (96.4%), indeterminate colitis in 10 (1.6%) and Crohn's disease in 13 (2%). The reservoir design was of the W type in 296 patients (47%), J in 202 (32%), Kock (K) in 90 (14%) and S in 46 (7%).
Most patients had a diverting ileostomy fashioned during the original pouch procedure, but 123 (19.5%) did not. The ileostomy was closed a mean of 114 days after the initial operation.
Five hundred seventy-two patients (91%) had completed follow-up at 1 year, 394 (62%) at 5 years and 183 (29%) at 10 years. Patients were followed for a mean of 85 Ϯ 58 months.
Mortality
Of the 634 patients, 26 (4%) died. These included 3 postoperative deaths (0.5%), each due to pulmonary complications. In addition, there were 2 operation-related deaths, both due to septicemia at 17 and 19 months after surgery.
Altogether, this is an operation-related mortality of 0.8%. Of the remaining 21 patients, 12 patients died of disseminated colorectal cancer and 9 of a variety of unrelated causes including myocardial infarction, status epilepticus, road traffic accident, renal insufficiency, and noncolorectal malignancy (5 patients).
Definition
Failure was defined either as the need to remove the pouch and establish a permanent ileostomy or the need for an ileostomy without prospect of closure. It was divided into early and late, the former occurring within 1 year and the latter at more than 1 year from restorative proctocolectomy.
For the purpose of the study, the 3 postoperative deaths were excluded and analysis was based on the denominator of 631 survivors of the operation.
Patients who experienced failure were compared with those with an intact reservoir at the time of the study to identify possible factors associated with failure, including age, gender, type of pouch, final pathologic diagnosis and the occurrence of pelvic sepsis at the original operation.
Statistical Analysis
Comparisons of proportions were made by using the 2 test for categorical variables and Student's t test for continuous variable (age). The cumulative probability of pouch failure was estimated by means of Kaplan-Meier analysis. Results are expressed as mean Ϯ SD. Probability values less than 0.05 were considered statistically significant. Probability of failure was modeled by multivariate logistic regression model.
RESULTS
Sixty-one of the 631 operation survivors experienced failure, giving an overall failure rate of 9.7%. Of these, the pouch had been excised in 41 instances; in 20, a long-term ileostomy had been performed. The number of operations and failures by year since 1976 is shown in Figure 1 . The incidence of failure, expressed as a percentage for each year (Fig. 2) , has significantly decreased from 16.5% during the first 11-year period to 8.3% during the second (P ϭ 0.008).
The causes of failure are shown in Table 1 . Fifteen (25%) occurred early and 46 (75%) were late. Pelvic sepsis accounted for approximately 50% of the failures in each group. The majority of late failures was due to fistulation into the vagina (11 patients) or perineum (7 patients), or to previously unrecognized Crohn's disease (6 patients). Of 18 failures due to poor function, 16 were late, with outlet obstruction (5 patients) and sphincter dysfunction (6 patients) accounting for most of these. Pouchitis was responsible for failure in 11% of the cases, and 4 early failures were due to technical reasons. The prevalence of failure in relation to the final histopathological diagnosis, type of reservoir and occurrence of pelvic sepsis at the time of the original operation is shown in Table 2 . Patients with Crohn's disease had a significantly higher failure rate compared with those with ulcerative colitis or indeterminate colitis (P Ͻ 0.001). Initial pelvic sepsis was associated with increased failure as well (P ϭ 0.002). The prevalence of failure was significantly greater in patients having J or S reservoir compared with a W or K design (P Ͻ 0.001). Comparison of J reservoir to the W as well as the K design showed the failure incidence to be significantly higher in the group of patients with J pouch (P ϭ 0.001, P ϭ 0.02 respectively).
One-stage restorative proctocolectomy (ie, without a covering ileostomy) was associated with a significantly higher incidence of failure compared with a two-stage procedure, 15% versus 8% (P Ͻ 0.016). There was no significant difference in age at the time of operation between patients who failed and those with an intact reservoir (mean 33.3 Ϯ 11 and 34.8 Ϯ 11 years, respectively). Females had a significantly higher failure rate compared with males (36/259 [12. 2%] and 25/311 [7.4%], respectively; P ϭ 0.043). Be- 
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Restorative Proctocolectomy and Failure cause pouch failure is a multifactorial event, multivariate logistic regression analysis was performed. It showed that failure was associated with a one-stage procedure (P Ͻ 0.001), initial pelvic sepsis (P ϭ 0.017) and Crohn's disease (P ϭ 0.002). There was also some correlation to the J reservoir and female gender (P ϭ 0.05).
Life-table analysis of the cumulative incidence of failure ( Fig. 3 ) showed a continuing progression during the period of follow-up. The cumulative incidence at 5 years was 9%; at 10 years, it had risen to 13%.
DISCUSSION
Published failure rates after restorative proctocolectomy range from 3% to 17%. [5] [6] [7] [8] [9] [10] In most reports, the period of follow-up was short compared with the mean of 85 months in the present study. Although the early failure of 3% was similar to other reports in the literature, most failures occurred late. Furthermore, the data show that failure continues steadily with time without any apparent evidence of a reduction in the rate. Thus, over the entire period of the study, it had risen to a cumulative value of 13%. Others have also reported increasing failure with increasing duration of follow-up.
The rate of failure in the first 11-year period was twice that occurring in the second. The lower cumulative failure rate of patients operated in the second period compared with the first indicates that this difference is not due to the effect of time itself. There are various possible reasons for this improvement, including greater familiarity with the procedure, the fall in rate of pelvic sepsis, the move away from the S reservoir and the increasing use of salvage surgery. [11] [12] [13] It is noteworthy, however, that failure in patients who did not have a covering ileostomy was significantly higher than in those in whom this was included. Because one-stage procedures tended to be done in the latter half of the period, the effect of this factor will have accounted for some failures that may have been avoidable. These data suggest that a defunctioning ileostomy is of benefit to patients.
As reported by others, 8 -10,14,15 sepsis is the most common reason for failure and is the most important factor in 33-70% of the patients who fail. Thus, Korsgen and Keighley 8 found it was the cause in 35.5%. Of 58 failures (10.5%) out of 551 patients followed for a minimum of 30 months, MacRae et al 9 reported 39% to be caused by leakage from the ileoanal anastomosis. In a group of 45 failures out of 924 patients followed for a mean of 35 (range, 1-125) months, Fazio et al 14 reported 15 (33%) to be due to pelvic sepsis, including pouch fistula. Galandiuk et al 16 found sepsis and/or fistula to be responsible for 73% of the 3.8% failures in a large series of patients. These studies, however, included patients who had received restorative proctocolectomy for familial adenomatous polyposis in which the incidence of postoperative sepsis, pouchitis and failure is lower than for patients with ulcerative colitis. 17, 18 Of the 32 failures due to sepsis in the present study, the majority occurred late. Eighteen of the total were caused by fistulation from the reservoir to the vagina or perineum, and most occurred beyond 1 year after restorative proctocolectomy. Failure due to sepsis was, therefore, mainly a late event and was related to pelvic septic complications in the immediate postoperative period. Techniques of salvage surgery for the treatment of fistulation have improved 19, 20 , and failure caused by this complication may in the future become less common as a consequence. The occurrence of pouch-vaginal fistula would explain the higher incidence of failure in females. It is noteworthy that failure was higher in patients confirmed histologically to have Crohn's disease compared with those with ulcerative colitis or indeterminate colitis. This result is in line with general experience [21] [22] [23] [24] , except for that of Regimbeau et al. 25 The reason for the good results obtained by these authors is not clear. Although case selection seems to be important, the distinction between Crohn's disease and indeterminate colitis may be a factor.
Poor function was confined almost entirely to patients experiencing late failure. This finding is not surprising, because it takes time for the patient and surgeon to agree that continuing poor function is untenable. In this series as well as in others, 5, 10, 16 poor function accounted for about one-third of failures. Thus, Gemlo et al 5 reported a 9.9% failure rate, with poor function as the cause in 7 (28%) of 25 patients; Meagher et al 10 found it to be the second most frequent reason.
Outlet obstruction at the level of the ileoanal anastomosis is a common cause of dysfunction resulting in the frequent passage of small volume stool and accounted for 5 failures in the present study. In some cases, this was due to the distal ileal segment associated with the S reservoir, which was significantly more associated with failure than other reservoir types. Its discontinuation may be one factor for the improvement of results in the second half of the period. Salvage surgery for mechanical outflow obstruction had been developed also in the latter part of the period and was not available in the early years. Had it been available, some of the failures at the beginning might have been avoided.
Pouchitis, defined as symptomatic inflammation of the ileal reservoir, occurs in 7-40% of cases. [26] [27] [28] [29] [30] [31] [32] In about 10% of patients, the condition is chronic and unremitting, being refractory to medical treatment. This result is reflected by the relatively small proportion of failures due to pouchitis in the present study, which is similar to the experience of others. 6, 14, 33 In summary, the majority of pouch failures occur more than 1 year after restorative proctocolectomy, and about 80% are caused by pelvic sepsis, with or without fistulation, and by poor function. Pouchitis is an uncommon cause. Failure continues indefinitely with time. Its incidence has fallen over the 22-year period of follow-up. This finding has been associated with a fall in the rate of immediate postoperative pelvic sepsis, discontinuation of the S reservoir and the increasing availability of salvage surgery. A defunctioning ileostomy seems to protect against failure. Cumulative failure at 5 years was 9% and at 10 years 13%. Failure rates should be reported on the basis of the duration of follow-up.
